In this paper, we improve and generalize the results of Montes de Oca and w Ž .
INTRODUCTION
In this paper, we consider the following N-species nonautonomous Lotka᎐Volterra type systems with finite or infinite delays: n dx t Ž . 
Ž .
As we all know, systems like Eq. 1 are very important in the models of multispecies population dynamics in a nonautonomous environment. The most basic questions to ask for these systems are the persistences, extinctions, and global asymptotical behaviors of species of the systems. There are considerable works on the study of the persistences and global asymptotical behaviors of Lotka᎐Volterra type systems with delays that have w x been developed by 1᎐3, 7᎐9, 13, 15, 16 . In addition to these, the books of w x w x Gopalsamy 4 and Kuang 6 are good sources for these questions of Lotka᎐Volterra type systems with delays. w x Recently, in 11, 12 , Montes de Oca and Zeman provided for us a very interesting work for nondelayed N-species nonautonomous Lotka᎐ Volterra type competitive systems. They established simple algebraic criteria under which a part of the n species is driven to extinction while the remaining part of the n species coexists globally asymptotically stably.
In this paper, our main purpose is to improve and generalize the results w x of 11, 12 to the general N-species nonautonomous Lotka᎐Volterra type competitive systems with finite or infinite delays. We will establish a series of criteria under which a part of the n species of the system is driven to extinction while the remaining part of the n species is persistent or uniformly persistent, or coexists globally asymptotically stably. These criteria are new because up until now we have not seen any similar results for the delayed nonautonomous Lotka᎐Volterra type competitive systems. This paper is organized as follows. In Section 2, the necessary preliminaries are presented. In Section 3, we will state and prove a criterion Ž . under which a part of the n species is driven to extinction for system 1 . In Section 4, we will state and prove a criterion under which the remaining part of the n species of the system is persistent or uniformly persistent. At last, in Section 5, we will give a criterion of globally asymptotical stability Ž . of solutions for system 1 . The method used in this paper is motivated by w x works 2, 11᎐13, 15 . This method is new and more general than that given w x in 11, 12 because it can be also applied to nondelayed N-species nonau-tonomous Lotka᎐Volterra type competitive systems. In some special cases, the criteria obtained in this work can be easily checked and reduced to Ž . some well-known results. In particular, when system 1 degenerates into the nondelayed competitive systems, we will obtain a series of new and w x better criteria than those in 11, 12 for extinction, uniform persistence, and global asymptotical stability of partial species of the systems.
Ž
. 
Ž . By Eq. 6 , we have further
n n p n n n dt Ž . For any t ) T , by integrating Eq. 7 from T to t, we have
and Lemma 2, we have for any t G *,
Hence, it is not hard to obtain that there is a constant R ) 0 such that
Ž .
Ž .
n n p n Ž . Combining inequality 8 then we have that
n n p n n n n for all t G T . Therefore, we finally obtain that
Ž . where R and are some two positive constants. Consequently, x t ª 0 n n n ϱ Ž . as t ª ϱ and H x t dt -ϱ.
0 n Ž . For any k ) r, assume that we have obtained x t ª 0 as t ª ϱ and i ϱ Ž .
Ž . H x t dt -ϱ for all i ) k. We now prove x t ª 0 as t ª ϱ and
Ž . H x t dt -ϱ. By Eq. 4 , we obtain that there are positive constants ␣ , 
H q t for all t G T and j s 1, 2, . . . , k, where q s i . Hence, we have
Ž . Obviously, V t has definition for all t G 0. Calculating the derivative of k Ž . Ž . V t , then similarly to the derivative of V t , we obtain
Ž . By Eq. 11 , we have further
U for all t G T . For any t ) T , by integrating Eq. 12 from T to t, we
Ž . Further, similarly to the proofs of inequalities 8 , 9 , and 10 , we finally have
Ž . where R and are some two positive constants. Consequently, x t ª 0 w x system 1 have been studied in many articles, for example, 3, 9, 13 , where a series of the important criteria is established and many very good methods of study are provided. In this section, in order to study the Ž . Ž . uniform persistence of species x i F r of system 1 , we will give a new i w x method which is different from those given in 3, 9, 13 and establish a new criterion of uniform persistence. We can state and prove the following main result of this section. Ž . u 0 G x 0 . Therefore, by Lemma 1 and Theorem 1, we obtain that for 
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Ž . Ž . Ž . Ž . Ž .
We first assume the delay s ϱ, i.e., s ϱ for some pair 1 F i, j F n. Ž . x t , x t , . . . , x t of system 1 , such that
Ž . It is obvious from inequality 16 that there are enough small positive constants k and ⑀ such that 
Consider the auxiliary equation
Ž . for all t G T . Put t s T q p, p s 1, 2, . . . ; then by Eqs. 23 and 27 , 2 2 we have
In fact, if Eq. 28 is not true, then
Ž . t g t q p, t q p q 1 ; then by Eqs. 23 and 25 , it follows that
which is a contradiction.
Ž . Ž . Ž . From Eqs. 22 , 26 , and 28 , we obtain Ž .. Ž . x t , x t , . . . , x t . Therefore, system 1 is persistent. 
Ž . for all t G T ⑀ q . Obviously, similarly to the above argument, we finally can obtain
. where the constants m s min k exp y␤ k , ⑀ and T s max t . Remark 2. When r s n, then from Theorem 2, we see that a criterion Ž . of the persistence and uniform persistence of all species x 1 F i F n of i Ž . system 1 is established. This criterion is new because it is different from w x those obtained in 3, 9, 13 . In addition, the method used in this work is w x also different from those given in 3, 9, 13 .
Ž . Ž . When system 1 degenerates into the nondelayed system 13 , then Ž . from Theorem 2, we can obtain the following result for system 13 . Hence, we have r dV t Ž .
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